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^ !S "L for defining gene function between at leas. two genome-revered 

***** ° ( 7— g -V - 8 — S * — 1 

perturbing each collection from (a) with at least one perturbation; 

measuring the response of each collection to each perturbation of (b); 

analyzing the results\the at least one perturbation to identify patterns of 

similarities and differs between the at least two genome-registered 

collections. x 
2 A method according to Claim 1 Wherein the perturbation is selected from the 
„„up consisting of radiation, humidity, alterations in temperature, alterations m carbon 
Ze derations in energy source, alterations inW source, alterations ,n phosphors 
source alterations in sulfur source, alterations in Ae.emen. sources, a change ,n pH, the 
prZ'ce other organisms, the presence of chemicals, presence of toxms, and abnormal 

levels of normal metabolites. \ . . 

3. A method for generating a genome-registered co.lection/f reporter gene fus.ons 

comprising the steps of: 

(a) generating a set of gene fusions comprising: 

1) a reporter gene or reporter gene compW operably linked to 

2) a genomic fragment from an organisr/of which at least 15% of the 
genomic nucleotide sequence is known; 

(b) introducing in vitro the reporter gene ftUs from step (a) into a host 

organism; 7 i \ i s\ , i 

(c) registering the reporter gene fusion/on ,h£4sif6fWence homo logy to 

the genomic sequence of the organism; 

(d) repeating (a), (b), and/or (c) J reporter gene fusions have been made to 
at least 15% of the known ge/omic nucleotide sequence of said organism. 

4. A method according to Claim 3 ^nerein the gene fusions of step (a) are 

operated either in vivo or in vitro. , . 

8 5 A method for generating a ge/ome-registered collection of reporter gene fus.ns 

comprising:^ ^ m / ucleic acid fragments from the DNA of an organism 

of which at least fi% of the nucleotide sequence is known; 

(b) operably linking4he random nucleic acid fragments generated in (a) to a 
vector containing a promoterless reporter gene or reporter gene complex; 

(c) introducing^ vector (b) containing the gene fusions into a host organism; 
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(d) determining the nucleic acid sequence of the distal and the proximal ends 
of the random nucleic fragments relative to the reporter gene or/eporter 
gene complex; 

(e) registering the sequenced fusions of step (d) on the basis/f sequence 
homology to the genomic sequence of the host organisi 

(d) repeating (a), (b), and/or (c) until reporter gene fusion^ have been made to 
at least 15% of the known genomic nucleotide sequence of said organism 
6 A method according to Claim 5 wherein the random nucleic acid fragments of 
step (a) are generated by method selected from the group consis/ng of restriction enzyme 
digestion, physical shearing of the genome and polymerase ctafin reaction. 

7. A method for generating a genome-registered collection of reporter gene fusions 

comprising: 



(a) 

(b) 

(c) 

(d) 

(e) 
(f) 



providing a genome from an organisn/wherein at least 1 5% of the 
nucleotide sequence is known; 

providing a series of amplificatio/primers having homology to specific 
known regions of the genome of (a) ; /T /Oi 
amplifying portions of the ge/ome of (a/w/jh tl^rWrs of (b) to create a 
collection of nucleic acid amplification t?6dacts; 

operably linking the amplification products of (c) to a vector containing a 
promoterless reporter gehe or reporter gene complex; 
introducing the reporter gene fusions into a said organism; 
repeating (a) - (e) rofcil, until reporter gene fusions have been made to at 
least 15% of the known genomic nucleotide sequence of said organism. 
8. A method for generating a genome-registered collection of reporter gene fusions 

comprising steps of: , 

(a) introducing/ne or more transposons into the genome of an orgamsm ot 
which at 1/L 15% of the nucleotide sequence is known, each transposon 
containing a promoterless reporter gene or reporter gene complex; 
determining the nucleic acid sequence of the junction between the proximal 
endZf the genomic DNA and the transposon containing the reporter gene 
reporter gene complex and registering the reporter gene fusions relative 
to the genomic sequence of the organism, 

repeating (a) and (b) until reporter gene fusions have been made to at least 
15% of the known genomic nucleotide sequence of said organism 
9. A method according any one of Claims 1 , 3, 5, 7 or 8 wherein organism is 
selected from the group consisting^ prokaryotes and fungi. 

10. A method according to\laim 9 wherein the prokaryote is an enteric bacterium. 
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1 1 . A method according Claim 1 0 wherein the enteric bacterium is selected from 

the group consisting of Escherichia, and Salmonella. 

12 AmethodaccordingtoXofClaimsl^^.Torgwhereinthereportergeneor 

reporter gene complex is selected from\group consisting of luxCDABE, lacZ, gfp, cat, 
galK, inaZ, luc, luxAB, bgaB, nptll, phoA^A and xylE. 

13. A method according to one of Clair^l, 3, 5, 7 or 8 wherein at least 50 /o of the 

genomic nucleotides sequence is known. 

14. A method for identifying a profile of indiibing conditions for a reporter/gene 

fusion comprising: _ . 

(a) obtaining a gene expression profile of an organism under u>duced and non- 
induced conditions wherein induced genes are identified? 

(b) providing a genome-registered collection of reporter s4e fusions, said 
fusions registered to the genome of the organism o^ta); 

(c) selecting the reporter gene fusions of (b) that co/espond to the induced 
genes of (a) to create a subset of the genome-pegister collection; 

(d) contacting the subset of the genome-registe/ collection of (c) with the 
inducing conditions of (a) to identify at ^ast one representative reporter 
gene fusion whose expression was altered in a similar manner as in (a); 

(e) contacting the at least one representative reporter gene fusion of (d) in a 
high throughput manner with a Ultiplicity of different inducing conditions 
to identify a profile of inducing 7 conditions for that reporter gene fusion. 

15. A method according to Claim 14/herein atkast 15* of the genomic nucleotide 
sequence of said organism is known. / [J\ 7 V 

16. A method for identifying a profile oVinducing conditions for a 

reporter gene fusion comprising: 

(a) obtaining a gene egression profile for each of mutant strain and a parental 
strain organism vfader induced and non-induced conditions wherein 
induced genes/are identified; 

providing aienome-registered collection of reporter gene fusions, said 
fusions registered to the genome of the organism of (a); 
selectingthe reporter gene fusions of (b) that correspond to the induced 
genes/of (a) to create a subset of the genome-register collection; 

dieting the subset of the genome-register collection of (c) with the 
y 4icing conditions of (a) to identify at least one representative reporter 
(Jene fusion whose expression was altered in a similar manner as in (a); 
(e/ contacting the at least one representative reporter gene fusion of (d) in a 

high throughput manner with a multiplicity of different inducing conditions 
to identify a profile of inducing conditions for that reporter gene fusion. 
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1 7. A method to validate results from comprehensive genome analysis^mprising 

the steps of: , . 

(a) analyzing a genome-wide, gene expression assay of an organism treated 

with a condition or chemical of interest to identify gene/with altered 
expression; 

(b) selecting from a genome-registered collection of reporter gene fusions 
those reporter gene fusions containing promoter regions operably linked to 
genes corresponding to the altered genes from (a/or genes co-regulated 
with genes corresponding to the altered genes f/om (a); 

(c) testing expression of the reporter gene fusion/ selected from (b) with the 
conditions or chemicals of interest used in jfc); and 

(d) comparing the gene expression results fr/n (c) to the gene expression 

result of (a). 

18. A method to determine operon structure comprising steps of: 

(a) selecting a subset of reporter gene fusions from a genome-registered 
collection of reporter gene fusion/that map to the region of a possible 




19. 



operon; 

(b) assaying the subset for the reporter ge^ftmctfbn-; and 

(c) determining a putative ope/n structure based on the quantities of reporter 

gene function. 

A method for constructing a <Zellular array containing reporter gene fusions 



comprising: 



(a) generating a set of /ene fusions comprising: 

1 ) a reporter geifeor reporter gene complex operably linked to 

2) a genomic fragment from an organism of which at least 1 5% of the 
genomic Xcleotide sequence is known; 

(b) selecting a non-redundant subset of reporter gene fusions from the set of 
(a) representative of at least 15% of known or suspected promoter regions 
from a gZome-registered collection of reporter gene fusions, each 
containing a known or suspected promoter region operably linked to a 
reporter gene or reporter gene complex; and 

(c) fixiZg the non-redundant subset of reporter gene fusions of (b) in an array 

20. A meLd for measuring gene expression responses to perturbation comprising: 
(a) / constructing at least 2 identical cellular arrays, each cellular array 
comprising a reporter gene fusion comprising: 
1) a reporter gene or reporter gene complex operably linked to 
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2) a genomic fragment from an organism of which/least 1 5% of the 
genomic nucleotide sequence is known; 
wherein at least one cellular array is a control array/d at least one cellular array 
is an experimental array ; 

(b) contacting the experimental array of (a>^ith a perturbing condition; 

(c) comparing the differences between^ gene expression activity of the 
control and the experimental araf wherein geneycpression response to a 
perturbing condition is determined. (A_ 

21 The method of Claim 20 where/ the cellula/ arrayls fixed in a manner 
selected from the group consisting of, f/d on a solid medium, and arrayed in liquid 

medium. x , 

22 The method of Claim 2p4herein the perturbing condition is selected from the 

group consisting of radiation, humidity, alterations in temperature, alterations in carbon 
source alterations in energy source, alterations in nitrogen source, alterations in phosphorus 
source alterations in sulfu/source, alterations in trace element sources, a change in pH, the 
presence other organism/ the presence of chemicals, the presence of toxins, and abnormal 
levels of normal metabolites. 
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